Chemosensitization of glioblastoma cells by the histone deacetylase inhibitor MS275.
Glioblastoma is the most common primary brain tumor with a dismal prognosis, highlighting the need for novel treatment strategies. Here, we provide the first evidence that the histone deacetylase inhibitor, MS275, sensitizes glioblastoma cells for chemotherapy-induced apoptosis. Pretreatment of glioblastoma cells with MS275 causes acetylation of histone H3 protein and significantly enhances doxorubicin-induced apoptosis. Calculation of combination index showed that MS275 and doxorubicin acted in a synergistic manner to trigger apoptosis. Furthermore, pre-exposure to MS275 significantly increases apoptosis in response to temozolomide, etoposide, and cisplatin. In contrast, treatment with MS275 before the addition of vincristine and taxol significantly reduces the induction of apoptosis. Analysis of cell cycle alterations showed that treatment with MS275 triggers G1 cell cycle arrest, which in turn renders cells less sensitive to the cytotoxic effects of mitotic inhibitors, such as vincristine and taxol. Thus, these findings show for the first time that the histone deacetylase inhibitor, MS275, represents a promising strategy to prime glioblastoma cells for chemotherapy-induced apoptosis in a drug-specific manner.